Introduction
This report publishes a geologic map database containing geology (lines and polygons) as well as structural point data from the Geologic map of the Stillwater Complex (Page and Nokleberg, 1974) . The four geology plates from the original publication were converted to a digital format by Optronics Specialty Co., Inc. in 2000. The four component maps were combined into single theme layers and a data model was populated with information from the correlation and description of map units of the original report.
This digital spatial database is one of many being created by the U.S. Geological Survey as an ongoing effort to provide geologic information for use in spatial analysis in a geographic information system (GIS). This database can be queried in many ways to produce a variety of geologic maps. A raster image of the original publication basemap is included. This database is not meant to be used or displayed at any scale larger than 1:12000 (for example, 1:2000) .
The map area is located in southern Montana ( fig. 1 ). This report describes the map units (from Page and Nokleberg, 1974) , the methods used to convert the geologic map data into a digital format, the ArcInfo GIS file structures and relationships, and explains how to download the digital files from the U.S. Geological Survey public access World Wide Web site on the Internet. A generalized version of the map is included (fig 2) , along with the correlation of map units ( fig. 3 ).
Manuscript and digital data review by Barry Moring is greatly appreciated. Page and Nokleberg's (1974) descriptions of map units are included below as a courtesy to the reader.
Description of Map Units

Qal
Alluvium-Unconsolidated to semiconsolidated interbedded clay, silt, sand, and gravel of stream channel, floodplain, and terrace deposits Qt Talus deposits-Accumulations of angular to subangular pebble -, cobble -, and bouldersized fragments derived from nearby bedrock outcrops Qc Colluvium-Unconsolidated slope-wash deposits of mixed silt, sand, pebbles, and cobbles. Includes soils and unconsolidated materials of undetermined origin Ql Landslide deposits-Unstratified heterogeneous mixtures of soil, glacial debris, and angular rock fragments Qgf Glacial fan deposits-Unconsolidated sand, gravel, pebbles, cobbles, and boulders forming fan-shaped areas at mouths of tributaries to major streams Qg Glacial deposits-Unstratified and stratified, semiconsolidated, poorly sorted, glacially derived debris consisting of silt, sand, pebbles, cobbles, and boulders of igneous and metamorphic rocks; locally indurated with iron-oxide cement. In Stillwater River Valley includes lake sediments 6,8 6,8 6 3,5 3,5 4,8 4,8 4 1 4,7 4,7 4,8 4,8 NJP, WJN, NJP, WJN, 1969 -70 1969 -70 WJN, WJN, 1969 1969 WJN, WJN, 1970 1970 8 3 1 NJP, NJP, 1969 -71 1969 -71 NJP, RAK, NJP, RAK, WJN, 1969 -71 WJN, 1969 Jackson (1961 Jackson ( , 1963 Cordierite-orthopyroxene-biotite hornfels-Modal composition: 0-51 percent quartz, 1 -15 percent plagioclase, 10-40 percent orthopyroxene, 20-76 percent cordierite, 0-7 percent biotite, 0-6 percent potassium feldspar, spinels (in some rocks), and accessory minerals. Includes, in order of abundance, three lithologic types with unknown stratigraphic relations: (1 ) massive fine-grained structureless hornfels, (2 ) compositionally banded or la yered hornfels, and (3) 
Data Sources, Processing, and Accuracy
Optronics Specialty Co., Inc. scanned and vectorized lines and labels from original paper printed maps of sheets 1 through 4 of Page and Nokleberg (1974) . The preliminary digital files for each sheet were delivered to the U.S. Geological Survey in 2000. Helen Z. Kayser (Information Systems Support, Inc.) registered and transformed the ArcInfo datasets to the Montana state plane projection. Robert J. Miller merged the files for the sheets into two datasets, one containing geology lines and polygons, the other structural point data. The digital files were then augmented with an interim geologic map data model, further attributed and edited, and then plotted and compared to the original field geologic maps to check for digitizing and attributing errors. An image of the topographic basemap used for compilation and publication of Page and Nokleberg (1974) is also included in this report. This basemap was compiled prior to 1974 and does not correspond exactly to modern 1:24,000-scale topographic maps currently available. The transformation process for sheets 3 and 4 had a RMS (root mean square) error of approximately 18 feet, sheets 1 and 2 had an error of approximately 8 feet. Hence the overall accuracy (with respect to the location of lines and points) of the spatial digital database (see fig. 2 for page-size version) is probably no better than +/-18 feet. The horizontal accuracy may locally appear worse if the dataset is used in conjunction with topographic data other than the base on which it was published. This digital database is not meant to be used or displayed at any scale larger than 1:12000.
All processing by the U.S. Geological Survey was done in ArcInfo versions 7 and 8 installed on Sun Ultra and Dell workstations.
GIS Documentation
The digital geologic map of the Stillwater Complex consists of two ArcInfo datasets: 1) i797.e00 which contains geologic units and lines and 2) i797p.e00 which contains structural point data. The geologic units and lines dataset (i797.e00) includes an arc attribute fig. 4 ). These data files are described below.
Linear Features
Descriptions of the items identifying linear features such as contacts, boundaries (for example, lines of latitude and longitude, state boundaries) and structures in the arc (or line) attribute Remainder of reference in USGS reference format.
Obtaining Digital Data
The complete digital version of the geologic map is available in ArcInfo interchange format with associated data files. These data are maintained in a Montana state plane map projection:
Projection: stateplane Zone: 4526 Units: feet Datum: NAD27
To obtain copies of the digital data, do one of the following:
• Download from the USGS World Wide Web site: URL = http://geopubs.wr.usgs.gov/i-map/i797/ OR • Anonymous FTP from geopubs.wr.usgs.gov, in the directory pub/i-map/i797
These Internet sites contain the spatial data and metadata for the geologic map of the Stillwater complex, Montana as ArcInfo exchange-format files (see listing of files in Appendix A). Formatted metadata (Federal Geographic Data Committee-compliant) is included as Appendix B.
To manipulate this data in a GIS, you must have a GIS that is capable of importing ArcInfo interchange-format files.
Obtaining Paper Maps
Paper copies of the digital geologic map are not available from the U.S. Geological Survey. However, with access to the Internet and access to a large-format color plotter that can interpret either postscript or PDF (portable document format) files, 1:12000-scale paper copies can be made. The database includes the entire area of the four map sheets in the original publication (Page and Nokleberg, 1974) , however a single plot at 1:12000 would be too large for most plotters. Hence four plot files have been included which approximate the extent of the original map sheets. A fifth plot file contains the map explanation.
1. Download the digital version of the five map sheets, i797s1.pdf, i797s2.pdf, i797s3.pdf, i797s4.pdf, i797s5.pdf (or their postscript equivalents: i797s1.ps, i797s2.ps, i797s3. ps, i797s4. ps, i797s5.ps ) from the USGS public access World Wide Web site on the Internet using the URL = http://geopubs.wr.usgs.gov/i-map/i797/ or 2. Anonymous FTP the plot files listed above from geopubs.wr.usgs.gov, in the directory pub/i-map/i797
Sheets 1 through 4 are formatted to fit on a 36 inch by 48 inch plot . Sheet 5 is formatted for a 20 inch by 24 inch plot. Paper copies of the map can also be created by obtaining the digital file as described above and then creating a plot file in a GIS. This digital database is not meant to be used or displayed at any scale larger than 1:12,000 (e.g. 1:6,000).
Any hardcopies utilizing these data sets shall clearly indicate their source. If the user has modified the data in any way they are obligated to describe the types of modifications they have performed on the hardcopy map. User specifically agrees not to misrepresent these data sets, nor to imply that changes they made were approved by the US Geological Survey Point_of_Contact:
Contact_Information Attribute_Accuracy: Attribute_Accuracy_Report: Attribute accuracy was verified by manual comparision of the source with hard copy printouts, plots, and on-screen evaluation.
Logical_Consistency_Report: Polygon and chain-node topology present. Segments making up the outer and inner boundaries of a polygon tie end-to-end to completely enclose the area. Line segments are a set of sequentially numbered coordinate pairs. No duplicate features exist nor duplicate points in a data string. Intersecting lines are separated into individual line segments
